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Reinforced Sections

A

aSection A-A

End Flanges

Longitudinal Ribs
(top-hat stiffeners)

Detector support
points

Rails

Supports may be integrated into stiffeners on sides
To reduce overall mass—this may obviate the use of
Tophats on the sides…



December 2000
Mechanics

E. Anderssen LBNL

ATLASATLASATLASATLAS Pixel DetectorPixel DetectorPixel DetectorPixel Detector

Nominal Shell Laminate 

450µ
YS80/EX1515 

~15MSI/100GPA

6-plies at 75µ/ply

100µ Al

50µ Kapton

30% 25µ Al

%X0 = 0.045/24 + 0.01/8.3 + 0.005/24 + 0.3(0.025/24) = 0.36%X0
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Top Hat Laminate

24mm
8

m
m

Material Equivelant—40mm by 0.450mm CFRP

#Stiffeners/section is 6, reinforced top, bottom and sides

24-stiffeners X 40mm/stiffener = 960mm

Total Circumference of shell is 2π*230 = 1445mm

Six stiffeners per quarter adds 60% on average—may need to reduce

Look into integrating the support with lateral stiffening ribs
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End Flanges

R230

R240

40mm

1
m

m

6mm
Ribs occur every 75mm 
on circumference 
making for 20 ribs 

Ribs are 2mm thick
100 inserts and 
fasteners—5mm OD

Flange is machined to 
1mm thick skin between 
ribs—ribs are tapered to 
help match stiffness With inserts and fasteners installed, end of 

flange (6X10 annulus) is ~10% metal

Should investigate Titanium—Aluminum is not 
stiff enough, and steel is too heavy

Inserts may have to be steel
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Very conservative est.
Will likely cut by factors

0
.5

8
%

 u
p

 t
o

 IP



1.66%
PP1

2.66%
PP1

1.698%
(PP0)

75cm

107cm

330cm

340cm

Z

1.496%
Service Run

R
18cm

75cm

330cm

340cm

0.909%
Service Run

R
16cm

10cm 1.369% (PP0)
(calculated at avg R of 12.5cm)

Services 
Side A & C

Services 
B-Layer

Side C Only

Insertable Services Material Estimate


